This article examines the determinants of household income among urban and rural areas in India and evaluates households' performance with different characteristics in terms of poverty. It uses four rounds of data from the consumer expenditure survey () by the National Sample Survey Organization (NSSO) in the empirical section. This study consists of two main parts. In the first, it looks at the impact of the characteristics of the head of the household (age, educational level, marital status, and gender) and household characteristics (main occupational type, household size, and social status) on monthly per capita expenditure through conditional mean least squares (LS) regressions and conditional quantile regressions. Households headed by those who are older, married, belonging to lower castes, and living in less-developed states are more likely to be in poverty. In the second part, the article explores stochastic dominance rankings relative to large classes of welfare functions/preferences between pairwise sub-groups identified by the survey year, gender, social status, and occupational type of the household heads. Our results show that 'inferior groups' such as 'Backward classes', agricultural labor in rural areas, and casual labor in urban areas are vulnerable and may be targeted for poverty alleviation strategies. The first part sheds light on key determinants of household expenditure, while the second provides a picture of poverty outcomes which helps identify potential target groups for poverty-alleviation strategies.
Introduction
Poverty alleviation has been the goal of India's income policy since its independence in 1947. Investments in human capital to raise labor productivity is one example of the goals of this policy. Despite three decades of good distributional intentions and constant piecemeal changes in policy, about half of the population in India has been struggling under the poverty line. Many have attributed the failure of poverty alleviation to the slow growth of the economy (a little above 1 percent) and constant increase in its population (more than 2 percent) prior to the 1980s (Panagariya 2008) .
However, as the 1980s unfolded India started emerging out of the slow growth it had been experiencing till then. A survey by the government of India (2012) showed that between 1980 and 2010, India achieved an annual growth rate of 6.2 percent, while the world as a whole registered a growth rate of 3.3 percent. As a result, India's share in global GDP more than doubled from 2.5 percent in 1980 to 5.5 percent in 2010, making it the fourth largest economy globally. India's rank in per capita GDP showed an improvement from 117 in 1990 to 101 in 2000 and further to 94 in 2009. Fortuitously, this shift in the growth rate also coincided with a break in poverty trends. According to statistics from the National Sample Survey, the poverty ratio at the national level fell from 51.3 percent in 1977 -1978 (Planning Commission 2002 to 29.8 percent in 2009 -2010 (Planning Commission 2012 .
However, some have raised doubts about this sharp decline in the poverty ratio. As a reforms skeptic, Sen (2000) was quick to point out that a critical change in the sample design introduced in the 55th Round (1993 Round ( /1994 made the calculations non-comparable to those based on the earlier rounds. A more recent debate has focused on the change in the definition of poverty levels. Based on the price indices calculated from the 2009-2010 Household Consumer Expenditure Survey, the Suresh Tendulkar committee 1 reduced the 2004-2005 poverty level from Rs 32 per day to Rs 28 per day. As a result, the poverty line was set at Rs 859.60 per month in urban regions and Rs 672.80 per month in rural regions.
Making judgments about the incidence of monetary poverty across time and space, or ranking the severity of poverty between sub-groups, necessitates making a substantial number of important methodological choices. Any empirical investigation of the poverty immediately faces the problems of setting the appropriate poverty line and choosing the proper poverty index since it is possible to portray conflicting pictures of ranking orders between sub-groups. Duclos and Araar (2006) assert that most empirical studies focus on measuring and comparing cardinal indices of poverty. 2 The main advantage of these indices is that they focus on only one or a few numerical assessments for 'complete ordering'. Using this method, poverty and equity can be compared across different distributions. However, ordinal comparisons (Sen 1976 ) 3 enable a comparison of indices across time, states, and socio-demographic characteristics, or comparisons of policy regimes and introduction of fiscal policy and macroeconomic adjustment programs. These two approaches may be sensitive to the subjective choice of indices and poverty lines, undermining one's confidence in comparing distributions or in making policy recommendations.
It is worth mentioning that, as an advantage, the use of ordinal comparisons may avoid the difficulties in the choice of appropriate theoretical and econometric models and methods. Ordinal poverty comparisons provide 'weak orders' which can be robust in the choice of some measurement assumptions since they will be valid for wide classes and ranges of such assumptions. When the problem is simply to resolve which of the two approaches will better alleviate poverty, ordinal comparisons which may enable comparisons across different dimensions and characteristics of the population and policy regimes can be more informative in decision-making.
Ordinal comparisons of poverty involve using classes of distributive indices to find out whether an ordering of poverty is valid for all the indices that are members of a class of a specific order can be empirically tested through stochastic dominance tests. When two income distributions do not intersect, they can be ranked by first-order dominance. If they intersect, different indices may disagree about their ordering before and after policy (event) distributions. To resolve this ambiguity, we may move to ordering by second-order dominance, reflecting a class of preferences that prefers equality. In this case, the distributive indices obey additional ethical principles (other than anonymity and population invariance) of distribution sensitivity. As the order increases, the relative ethical weight assigned to the effect of income changes at the bottom of the distribution also increases. The corresponding indices become more sensitive to the distribution of income among the poorest and to movement out of poverty.
This study is an attempt to identify the important characteristics of vulnerable groups and to determine which observable socioeconomic characteristics are associated with reduction in poverty at the fastest rate. We first use parametric methods-conditional mean and conditional quantile 1 A committee formed by the Government of India in 2009 with Suresh Tendulkar as the chairman. This committee mainly studied the methodology of estimating poverty in India. 2 "How much poverty is there in a particular distribution?" 3 "In which year or region is poverty greatest?"
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The first part of this paper looks at the impact of the household head and household characteristics on expenditure through conditional mean least squares and conditional quantile regressions. The results show that households headed by those who are older, married, belonging to lower castes, and living in less-developed states are more likely to be in poverty. The second part explores the use of stochastic dominance rankings between pairwise sub-groups identified by the survey year and various household head and household characteristics. The results show that the 'Backward classes', agricultural labor in rural areas, and casual labor in urban areas are among the most vulnerable and should be targeted for poverty alleviation strategies.
The two parts are complementary as the first sheds light on key determinants of household expenditure while the second provides a picture of poverty which helps identify the target groups to which the government can direct poverty alleviation strategies. Identification of key determinants of level and variations in households' expenditure has relevance for poverty-reduction strategies. The non-parametric method provides information about distribution of consumption expenditure by different household characteristics but it does not shed light on the factors impacting the level and variations in the consumption and the quantification of their impact. Thus, a better understanding of household consumption expenditure is directly related to poverty by the determinants' importance in selecting alternative ways to fine-tune policy to effectively reduce poverty among different sub-groups in targeted policies. The quantile regressions help distinguish between poor and non-poor behavior and responses to changes in individual determinants of consumption expenditure. Together with stochastic dominance, this empowers identification of the poor and their separation from the non-poor segments of the population. Therefore, identifying and estimating the effects of determinants of household expenditure and their effective use in policy design and implementation suggest the presence of direct relationships between the three methodologies and their complementarities. This rest of this paper is organized as follows. Section 2 reviews and summarizes relevant literature on income poverty and the stochastic dominance analysis of income and poverty distribution. Section 3 introduces the data and the variables used in this research. Section 4 is an econometric study including the introduction of parametric models and a theoretical framework of poverty dominance. Section 5 presents the results of an analysis of income poverty in India. Section 6 gives a summary of the results and the conclusion.
Literature Review
There is voluminous literature available on poverty. This mainly focuses on unidimensional incomeand consumption-based poverty. In recent years, greater attention has been paid to multidimensional poverty. In both these cases, a distinction is made between rural versus urban and developed versus developing countries. A choice is also made between absolute and relative poverty lines, and between fixed and variable relative poverty lines. The measured poverty rate is then explained by its possible determinants. Due to space limitations, our study focuses on a regression analysis of poverty variations and a distribution analysis of poverty using stochastic dominance. As alternative approach and in context of developing countries Fernández-Ramos et al. (2016) and Garza-Rodriguez et al. (2010) investigate the dynamics of poverty transition and chronic and transient poverty in Mexico.
Literature on stochastic dominance analyzing the distribution of income has developed rapidly. This development has been along a methodology that provides better tests for dominance in the income distribution and poverty analyses. There is an association between unequal distribution of income and relative poverty. In their analysis of poverty and equity, Duclos and Araar (2000) provide a comprehensive review of the measurement, policy, and estimation issues. Anderson (1993) discusses the non-parametric tests of stochastic dominance in income distribution. In recent years, studies have also provided empirical evidence on the use of the methodology and its usefulness. Deaton and Dreze (2002) re-examine poverty and inequality in India. Araar (2006) discusses theory and practices of poverty, inequality, and stochastic dominance with illustrations based on surveys in Burkina Faso. Chin and Prakash (2011) look at the redistributive effects of political reservations on minorities in India. Fan et al. (2000) study the effects of government spending, growth, and poverty in rural India. Here, we provide a partial chronological picture of the development of this literature. Maasoumi and Heshmati (2000) proposed uniform partial order relations to rank welfare situations over very wide classes of welfare functions to a degree of statistical confidence. They did bootstrap tests for the existence of first and second order stochastic dominance amongst Sweden's income distribution over time and for several sub-groups. Their analysis of income was motivated by the fact that the development of income for different sub-groups had been different. Their comparison of the distribution of different definitions of income affords a partial view of Sweden's welfare system. Their results show that first-order dominance was rare, but second-order relations held in several cases. Sweden's income and welfare policies favored the elderly, females, larger families, and longer periods of residency.
The issues of robust inferences concerning recent trends in US environmental quality is investigated by Maasoumi and Millimet (2005) . Their methodology can be used for understanding trends in poverty alleviation which are important for both individuals and policymakers. Trends in poverty alleviation can be determined through comparisons of unconditional or conditional mean poverty levels. However, to reach an unambiguous conclusion on the basis of only the first moment of the distribution is problematic since it ignores what is occurring in different regions of the distribution. The relative rankings are not typically robust to index choice. In addressing these concerns, Maasoumi and Millimet adapted recent developments in stochastic dominance literature to test for unambiguous relations between current and past distributions which can be useful in a current study of poverty.
Households can be observed in a sequence of time and a study of the dynamics of distribution can be conducted. Linton et al. (2005) provide consistent testing for stochastic dominance under general sampling schemes by proposing a procedure for estimating the critical values of the extended Kolmogorov-Smirnov tests of stochastic dominance of an arbitrary order. They allow for the observations to be serially dependent and accommodating general dependence among the prospects that are to be ranked conditionally. Thus, they develop a test of stochastic dominance based on sub-sampling and show that the resulting tests are consistent and powerful. In addition, they propose some methods for selecting the sub-sample size and demonstrate in simulation that this performs reasonably well. Furthermore, they describe an alternative method for obtaining critical values based on re-entering the test statistics and using full-sample bootstrap methods. Whang (2019) provides a comprehensive review of an econometric analysis of stochastic dominance with emphasis on the concepts, methods, tools, and different applications. Bishop et al. (2005) use data from the Chinese Household Income Projects and estimate a standard earnings equation and quantile regressions to estimate and decompose the earnings gap. Unlike the standard regression, which does not go beyond an average investigation of the gender gap using quantile regressions, the method that they use allows the modeling of the conditional earnings distribution as a function of workers' characteristics at different earning levels. Their findings suggest that while the earnings gap has increased, the fraction of the gap 'unexplained' by differences in human capital variables has declined over time.
Theoretical rules assume continuity in incomes, consumption expenditures or in percentile shares of the population. In reality, this continuity for different reasons does not exist or is observed only in a limited form. A set of rules useful for checking poverty or inequality dominance using discrete or discontinuous data is provided by Araar (2006) . The author proposes conditions that take into account the statistical robustness in testing stochastic dominance. Using consumption per capita to represent living standards, Araar uses Burkina Faso's nationally representative household surveys for 1994 and 1998 to illustrate the proposed set of rules. Araar's results show that one cannot draw a robust conclusion on changes in poverty or inequality between the two periods. This is explained by the non-significant level of change in the distribution of standard of living between these two periods.
The phenomenon that married men earn higher average wages as compared to unmarried men, the so-called marriage premium, is well known. The robustness of the marriage premium across wage distribution and its underlying causes is studied by Maasoumi et al. (2009) . Their methodology is useful in cases where programs differ by their impact on poverty alleviation. The robustness of the program affects the population distribution and the underlying causes of the effects deserve closer scrutiny. This method allows focusing on the entire poverty distribution and employing recently developed semi-non-parametric tests for quantile treatment effects. Maasoumi et al. (2009) investigate the causal effects at different poverty levels.
In contrast, complete strong orderings are based on indices (average treatment effect) and are extensively used for program evaluations. Such strong orderings do not command consensus assessments thus providing inadequate guidance for policy analyses. A stochastic dominance (SD) analysis reveals all the distributional changes amongst the target groups. Maasoumi and Heshmati (2008) follow an alternative bootstrap procedure for estimating the probability of rejection of the SD hypotheses with a suitably extended Kolmogorov-Smirnov (KS) test for first and second order stochastic dominance using matched pairs over time to preserve dependence and obtaining unconstrained estimates of the probabilities of non-rejection in the actual samples. This allows for classical 'hypothesis testing' by confidence intervals that avoids the 'null hypothesis bias' of the method. Conducting SD tests using Panel Study of Income Dynamics (PSID) data for incomes of different groups, Maasoumi and Heshmati identified numerous comparison characteristics.
Using household survey data from India and the stochastic dominance methodology we can investigate and document statistically significant evidence of conditional and unconditional distributions of poverty by different characteristics of households across states and over time. A relevant question for policymakers and the public is: what parts of poverty/inequality and the changes therein are due to education, age structure, labor market conditions, human capital characteristics, time events, etc., and what parts are subjects/targets of policy decisions that may have the highest yield for a given policy cost level?
To answer this question, it is necessary to identify the components of poverty or changes thereof. One method for doing so is to statistically 'purge' the income variable from the influence of other variables. This requires conditional regression or quantile regression techniques (see Maasoumi and Heshmati 2008 for an example). An alternative is estimating the income distribution conditional on a desired set of variables in sequence so as to isolate the desired contributions to total income. In either case, an analysis of 'residual income,' based either on poverty indices or dominance rankings, will be responsive to the policy question raised earlier.
The Data and Selected Variables
We use four rounds of household level consumer expenditure survey data-50th (1993/1994), 55th (1999/2000), 61st (2004/2005) , and 66th (2009/2010)-by the National Sample Survey Organization in India. All four rounds of surveys belong to quinquennial surveys 4 which contain 100,000 to 120,000 observations annually and provide the prime sources of statistical indicators of level of living, household consumption, and social well-being. The household data which is reported based on a household's monthly per capita consumption (MPCE) is used in conjunction with the poverty line consumption of the household by the government of India to classify households in terms of their poverty status. Before conducting our estimation and poverty dominance test, the MPCE monetarily 4 NSSO also conducts a consumer expenditure survey on an annual basis, but the sample number is smaller than that of the quinquennial surveys.
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The choice of explanatory variables is guided both by economic theory and empirical observations. In the analysis, we include household heads' demographic characteristics such as age, gender, marital status, and educational level as well as household characteristics like social group, household type, and region. Table 1 gives the summary statistics (mean values) of the data in the household consumer expenditure surveys. The states are also used as variables to control the spatial fixed effects. For the poverty dominance analysis we focus on comparing the distribution of MPCE identified by the survey year, gender of the household head, the social group classification, and household type. 5 According to the summary of the statistics, female-headed households (FHHs) represented around 10 percent of the total households. There are claims that FHHs receded into poverty more quickly than male-headed households (MHHs) because of the persistence of gender inequalities and women's physical limitations in terms of gathering food and fuel from the dwindling common property resources like pastures and forestland (Sengupta 2007) . Using the 61st and 66th rounds of the NSSO data, Sarkar (2012) suggests that the economies of scale play an important role in comparing male and female headed households.
Social groups, referring to categories of the caste system in India, can be divided into 'Backward' classes and other classes. In our research, we consider Scheduled Castes, Scheduled Tribes, and Other 'Backward' Castes as the 'Backward' class, while the others make up the other classes. Sengupta (2007) 5 Ideally one should display a logarithm of the monthly per capita consumption (MPCE) using a kernel density graph for each round of data, separating rural and urban data. This will provide an indication as to how the MPCE has evolved between rounds and its distribution in each round. Such graphs are not provided here due to limitations of space.
Economies 2019, 7, 96 8 of 27 suggests that people from Backward classes find themselves disadvantaged from birth and there is hardly any way for them to move up and better their lives. They not only lack educational facilities and healthcare, but also have very little land or guaranteed tenancy rights. A number of studies also prove that the Scheduled Castes and Scheduled Tribes 6 are the most vulnerable classes in terms of poverty (Sarkar 2012; Ravallion and Chen 2003) . Deaton and Dreze (2002) re-examined poverty and inequality in India. Chin and Prakash (2011) look at the redistributive effects of political reservations for minorities.
Household type captures the main sources of the variations in family incomes. In rural areas, households are assigned five different household type codes: self-employed in non-agriculture (1), self-employed in agriculture (2), other labor (3), agricultural labor (4), and others (5). For the first two categories, use of land and non-agricultural physical or human capital assets in the production process provide the major sources of livelihood. The next two categories of households possess virtually no physical or human capital assets but subsist on the basis of their manual labor. The fifth category covers the residuals, mainly having two types of earnings: (i) those households whose major source of income is from contractual employment with regular wages and salaries; (ii) those who earn their living from non-labor assets without direct participation in gainful economic activities. In the stochastic dominance analysis, we combine 'other labor' and 'others' in one group for simplicity.
For urban areas, the households are divided as: self-employed (1), regular wage/salary earnings (2), casual labor (3), and others (4). In this classification, the second and third categories are well-defined and distinguished on the basis of the (contractual and casual) nature of hired employment. The first category is a heterogeneous aggregate category ranging from high-income professionals earning their incomes using high skills and education to unskilled low-productivity trading and personal services with meager physical or human capital. The fourth category of 'others' includes those households whose major source of income is derived from non-participatory earnings which include current returns from ownership of immovable assets, or from past financial investments, or receipts from public or private transfers (Sundaram and Tendulkar 2003) . Fan et al. (2000) also study the effects of government spending, growth, and poverty in rural India.
Household size may have a negative relationship with household per capita income in developing countries (Lipton and Ravallion 1994) , while there is also evidence indicating that family members cooperate with each other and thus raise the level of per capita household incomes which would not be possible if the members operated as individual households. The positive association between per capita income levels and household size can be due to sharing of fixed costs of running a household like rent, household appliances, and utility bills. Furthermore, larger households may be able to take advantage of bulk discounts with larger purchases (Meenakshi and Ray 2002) .
It is generally held that education has a positive effect on earnings and thus on consumption levels. Education is divided into five levels: those who are not literate; those who are literate but with an education level lower than primary; those who have finished primary education; those who have finished secondary education; and last, those who have attained higher secondary or tertiary education. Age and age-squared are used to test whether there is a conventional concave relation between age and consumption expenditure. Finally, we examine the impact of marital status on consumption; this has three groups: single, married, and divorced or widowed.
Models and Theoretical Framework

Models for Conditional Mean and Conditional Quantile Regressions
In this part we use robust ordinary least squares (OLS) and conditional quantile regressions to estimate the effects of household characteristics on MPCE for urban and rural residents respectively at 6 The Scheduled Castes refer to castes at the bottom of the hierarchical order of the Indian caste system while the Scheduled Tribes correspond to the indigenous tribal population mainly residing in the states of Bihar, Gujarat, Maharashtra, Madhya Pradesh, Odisha, Rajasthan, West Bengal, and in North-Eastern India.
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where ln MPCE i is the natural logarithm of the monthly per capita expenditure for observation i, and X i is a vector of household characteristics and non-linear functions of age and others (see Table 1 for the list of the characteristic explanatory variables), β is the vector of unknown coefficients to be estimated, and ε i is a disturbance term. In addition, we use the conditional quantile regression introduced by Koenker and Bassett (1978) which allows one to look beyond the mean effects. The model is estimated at the conditional median as well as at other conditional percentiles. Hence, it offers an opportunity for a more complete view of the statistical landscape and the relationships among stochastic variables in different parts of the earnings distribution (see also Koenker 2005) .
The classical linear regression is a method of estimating conditional mean functions. Similarly, in the conditional quantile regression we use an optimization of a piecewise linear objective function of residuals. We specify Equation (1) under a conditional quantile regression as:
where Q τ represents the τ-th quantile of the distribution of (log) MPCE, conditional on X, and β τ is the estimated parameter for each variable at that quantile. Other notations remain the same as they are in Equation (1). This is a linear quantile specification in terms of quantile parameters, but such variables as square of age are included in x. The quantile estimator of the parameter vector β τ is defined as:
We estimate the expenditure equations for different values of τ (5, 25, 50, 75, and 95 percent), separately for both urban and rural residents. We do not consider possible endogeneity for education and/or other explanatory variables in this study. Depending on the choice of IVs in alternative estimation methods, some border line findings may not be robust. Many of our findings are generally strong in direction, but their magnitude will likely vary with various IV estimations and other strategies.
Theoretical Framework for Poverty Dominance 7
Complete/strong ordinal comparisons are based on scalar indices. Whether an ordering of poverty is robust to index choice may be examined through uniform rankings by means of stochastic dominance tests. The aim of searching for stochastic dominance is to ascertain the robustness of ordinal rankings relative to large classes of social-ethical judgments underlying a class of indices. Every index measure of poverty embodies different sensitivities to different parts of the income distribution. This suggests that assessments and rankings can provide conflicting views using different indices. We denote the class of additive poverty indices as Π s (z+), where s stands for the ethical order of the class and z+ stands for the upper bound of the range of all the possible poverty lines. Additive poverty indices take the general form: 7 This section is based on notations in Duclos and Araar (2006) . 
where v(y; z) is the poverty indicator or contribution of a household with income y to the poverty index. Suppose that the additive poverty indices respect the focus axiom, then: v(y; z) = 0 if y ≥ z. For the first class of poverty indices noted by Π 1 (z+), these indices will be unchanged or will decrease with an increase in income or living standards, and the poverty line does not exceed z+. Formally, indices within Π 1 (z+) are such that:
where v 1 (y; z) is the first derivative of v in y. The second class of poverty indices Π 2 (z+) belongs to the first order class and is convex in living standards or income y. This also implies that these indices respect the Pigou-Dalton principle, such that a marginal income transfer from richer-poor to poorer-poor reduces poverty:
The third class of poverty indices are indices within the second class which are decreasing in the following composite transfers: (1) a beneficial Pigou-Dalton transfer within the lower part of the distribution accompanied by an adverse Pigou-Dalton transfer within the upper part of the distribution;
(2) are non-decreasing in the variance of the distribution:
In general, poverty indices will be members of class Π s (z+) if (−1) s v s y (y; z) ≤ 0 and if v s (z, z) = 0 for i = 0, 1, 2 . . . , s − 2. As the order s of the class of poverty indices increases, these indices become increasingly sensitive to transfers of income among the poorest. As proposed by Davidson and Duclos (2009) , to check stochastic dominance for the order s, one can compare between dominance curves that take the form:
where (z − y) + = (z − y) if z > y and zero otherwise. One can remark that this curve is simply a monotonic transformation of the FGT curve (see Foster et al. 1984) . Based on this, one can use the FGT curves directly to check poverty dominance. The dominance curve can be expressed as:
where c = 1/(1 − s)! is a constant term. Distribution B dominates in poverty the distribution A for the other order s = α + 1 if:
where P(α, z) is the FGT index. Dominance here refers to the distribution that generates more social welfare or less poverty. Table 2 presents the results of OLS regressions for urban and rural groups respectively. Overall, the model fits the data relatively well and most of the coefficients have expected signs and are statistically significant. The signs of the coefficients of age and age-squared suggest a concave relation between age and consumption expenditure. Apart from the 66th Round, age exerts larger effects on urban residents' consumption expenditure as compared to rural residents. A household head who never married has a higher consumption level than those who are married or divorced. The married group has a 11.9 percent~15.2 percent lower consumption level than the single group while this range for the divorced/widow group increases to 14.9 percent~29.2 percent. The negative effects of marriage are more evident in the case of urban residents and the largest difference can be found in the 66th Round. Household size is negatively related to the household's per capita consumption levels. One additional family member leads to around 5 percent (rural) and 10 percent (urban) reduction in the household per capita consumption levels.
Empirical Results
Ordinary Least Squares (OLS) Regression Results
There is no evidence of female-headed households (FHHs) being poorer than male-headed households (MHHs). On the contrary, we find that MHHs have a 2~4 percent lower consumption level than FHHs in urban areas. This is consistent with previous findings (for example, Meenakshi and Ray 2002; Sarkar 2012 ) that in most states FHHs enjoy higher aggregate consumption than their MHH counterparts. However, this relative affluence of the FHHs changes drastically if allowing for household size-related economies of scale and non-identical consumption needs between adults and children.
The social group has been divided into three 8 (50th Round) and four (55th, 61st, and 66th Rounds) social sub-groups in the surveys. When Scheduled Tribes is set as the reference group, the results show that the Scheduled Castes have a 5 percent higher consumption level than Scheduled Tribes in rural areas, while for the urban areas the relationship is reversed. For the sub-group Other Backward Castes, rural households have around a 10 percent higher consumption level than the Scheduled Tribes sub-group, but for urban households the coefficients are insignificant. The sub-group others 9 has the highest level of consumption expenditure.
Household type is based on the means of livelihood for each household. Two sets of sub-categories are assigned to rural and urban groups respectively. For the rural group, self-employed in non-agriculture is set as the benchmark. The results suggest that this group has around 20 percent and 10 percent higher consumption levels than agricultural labor and other labor categories respectively. In rural areas, people self-employed in an agricultural business have higher consumption levels than those who are self-employed in other businesses. The 'others' group has the highest consumption levels among all the occupational types. As for urban households, the self-employed group is set as the benchmark. Among all the household types, regular wage-earners have the highest consumption levels, followed by the self-employed group. Due to occupational instability, casual labor has the lowest returns.
Lastly, educational attainments are positively related to consumption levels. Someone with tertiary-level education has a 70 to 80 percent higher per capita expenditure level than a person who is illiterate. In general, urban residents benefit more from education as high-skilled jobs are concentrated in urban areas. It should be noted that in some studies education is treated as endogenous. To avoid biased OLS estimation results, in such cases the model is estimated using the IV method. In this study the unit of observation is adult household heads where the level of education is given at the time of the survey. The model is estimated using the OLS method with robust standard errors at both aggregate and quantile levels.
The results of the state dummies for all the four rounds reflect different consumption levels for different states according to their level of development. Most coefficients are statistically significant and positive, suggesting higher consumption levels than the reference state, Andhra Pradesh. Bihar and Odisha states lag behind the most while people in Delhi and Lakshadweep enjoy higher consumption levels than others. 8 In the 50th Round, the social sub-groups are: Scheduled Tribes, Scheduled Castes, and Others. In the 55th, 61st, and 66th Rounds, the social sub-groups are: Scheduled Tribes, Scheduled Castes, Other Backward Castes, and Others. 9 Here, we only refer to the coefficients for 55th, 61st, and 66th Rounds. Table 3 present the quantile regression estimates for five values of τ. The estimated coefficients measure the impact of each covariate on the whole actual distribution; for instance, the coefficient of male-headed households at the median represents the percentage consumption changes for a household with a median level of consumption expenditure if the household head is a man rather than a woman. In quantile regressions, there is no R 2 or adjusted R 2 . There is only pseudo R 2 which is computed following the measure suggested by Koenker and Machado (1999) which measures the goodness of fit. To conserve space, we mainly discuss the results of the quantile regressions for the 66th survey Round. The results for the other survey rounds are only addressed for comparison purposes.
Conditional Quantile Regression Results
Age
As was seen in the OLS estimates at the mean, age has non-linear effects at the quantiles. The linear effect of age is always statistically significant in all quantiles. In the case of the squared terms, however, some coefficients become statistically insignificant in the top quantiles, which suggests that the effect that was found to be convex at the lower tail of the distribution declines. Also, age's influence on consumption levels decreases as we move up to the right tail of the expenditure distribution. For example, in 2009-2010, the coefficient dropped from 0.017 (in the 5th quantile) to 0.003 (in the 95th quantile).
Marital Status
Results for all the rounds suggest that household heads who had never married had higher levels of consumption than married heads. The coefficients are statistically significant in all quantiles except for those at the 5th percentile, and the magnitude of the coefficients increases with expenditure levels. This suggests that the influence of marital status is closely related to one's consumption levels and reflects that the result at the mean (OLS) may not adequately capture the effects of marital status. When comparing the effects between urban and rural areas, we find that marital status is more influential in urban households than in rural households' consumption, although a few exceptions can be found in 1999-2000: rural households at the 75th and 95th percentiles were affected by marital status to a larger extent than their urban counterparts. These results may be sensitive to the choice of estimators and different IV estimators, for instance, may not confirm this finding.
Household Size
Household size is negatively related to household consumption expenditure. For rural households, the higher the consumption levels of a household, the larger the household size effect. While for the urban group, unlike the previous monotonic relationship, the magnitude of the effects diminishes slightly at the 95th percentile of the expenditure distribution.
Male-Headed Households (MHHs)
Figure 1 depicts the differences in consumption levels between MHHs and FHHs in detail for rural and urban areas. In the 5th quantile of the whole distribution, although MHHs show higher consumption levels, the effect is statistically insignificant. As for the other quantiles, MHHs' disadvantages are robust for both rural and urban areas and the expenditure gap increases appreciably which is consistent with the distribution. Note: * Significant at 10% level; ** Significant at 5% level; *** Significant at 1% level.
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Figure 1 depicts the differences in consumption levels between MHHs and FHHs in detail for rural and urban areas. In the 5th quantile of the whole distribution, although MHHs show higher consumption levels, the effect is statistically insignificant. As for the other quantiles, MHHs' disadvantages are robust for both rural and urban areas and the expenditure gap increases appreciably which is consistent with the distribution. 
Social Groups
To examine the relationship of consumption with social groups, we focus on the results for the 2009-2010 Round. There are four social sub-groups. Scheduled Tribes (STs) is set as the benchmark, showing striking differences from the others. The results for urban and rural households differ markedly when comparing STs, 'Backward' Castes (BCs), and Other 'Backward' Castes (OBCs). When looking at the left-hand side of Figure 2 , STs have lower consumption levels than BCs and OBCs. This is especially pronounced at the two ends of the distribution. For urban groups, STs are better off than BCs and OBCs, and this advantage does not change for the group with expenditure lower than the median. 
Occupational Types
For rural residents, occupations are divided into five types (Figure 3) . The group of selfemployed in non-agriculture is set as the reference group which has higher consumption levels than agricultural labor and other labor type groups. Looking at the urban groups, the variations in the effects along with the distribution seem minor. For urban residents, the group of self-employed is set as the reference group. It is obvious that regular wage earners have higher occupational returns than other groups, even though this advantage decreases as we move along with the expenditure distribution. Casual labor is likely to be the most inferior group among all the categories with consistently lowest returns. As for the others group, the effects vary widely, with a coefficient as low as −0.108 in the 5th quantile and a coefficient as high as 0.086 in the 95th quantile. 
For rural residents, occupations are divided into five types (Figure 3) . The group of self-employed in non-agriculture is set as the reference group which has higher consumption levels than agricultural labor and other labor type groups. Looking at the urban groups, the variations in the effects along with the distribution seem minor. For urban residents, the group of self-employed is set as the reference group. It is obvious that regular wage earners have higher occupational returns than other groups, even though this advantage decreases as we move along with the expenditure distribution. Casual labor is likely to be the most inferior group among all the categories with consistently lowest returns. As for the others group, the effects vary widely, with a coefficient as low as −0.108 in the 5th quantile and a coefficient as high as 0.086 in the 95th quantile. employed in non-agriculture is set as the reference group which has higher consumption levels than agricultural labor and other labor type groups. Looking at the urban groups, the variations in the effects along with the distribution seem minor. For urban residents, the group of self-employed is set as the reference group. It is obvious that regular wage earners have higher occupational returns than other groups, even though this advantage decreases as we move along with the expenditure distribution. Casual labor is likely to be the most inferior group among all the categories with consistently lowest returns. As for the others group, the effects vary widely, with a coefficient as low as −0.108 in the 5th quantile and a coefficient as high as 0.086 in the 95th quantile. 
Education
The coefficients for education are positive and highly significant for both urban and rural groups. The returns increase slightly as we move up from the lowest quantile to the highest one for secondary education or below. The same patterns are seen for tertiary education for both rural and urban areas, but with more visible changes in scale for rural households. Thus, it is confirmed that education is relatively more remunerative for people with higher consumption expenditures.
Poverty Dominance Results
With the help of the DASP software package for STATA developed by Araar and Duclos (2012) , we checked the poverty dominance for pairwise sub-groups. When two cumulative distribution curves (with respect to different orders) do not cross, a full dominance relation can be observed. This can help identify which group is more vulnerable in terms of poverty for all possible poverty lines. However, when two cumulative distributions cross, the dominance condition will not exist implying that comparisons of poverty between the sub-groups are poverty-line dependent. Dominance relations are reported in Table 4 . Table 4 gives the critical values of two cumulative distributions. Here the critical values are referred to as the first or last point of intersection of pairs of cumulative distribution functions; Table 4 only reports the full dominance relations where no intersection occurs. In the following, we discuss the results according to the sub-groups that we are interested in.
Test Results for Time Periods
We first analyze the results for the selected time periods : 1993/1994 (50th), 1999/2000 (55th), 2004/2005 (61st) , and 2009/2010 (66th). The comparisons between different time periods shed light on the movement of the overall welfare of households in India.
For rural residents, when we compare the 50th Round with other rounds, the results are fairly robust showing that all other rounds fully dominate the 50th Round in terms of the first-(FSD), second-(SSD), and third-(TSD) order stochastic dominance. This implies that poverty was the most severe in 1993-1994. The results of a comparison between the 55th, 61st, and 66th rounds, show that at least one point of intersection existed, thus the full dominance condition was not satisfied. Table 4 shows what happens if we set the poverty line up to the critical value, the 66th Round data FSD, SSD, and TSD for the 61st and 55th Rounds and the 61st Round FSD, SSD, and TSD, and the 55th Round. However, these critical values are smaller than India's official poverty line presented in Table 5 . Hence, it is not possible to rank these three rounds in terms of poverty dominance. Full dominance relationships are observed more frequently in the urban groups than in rural ones which implies that poverty alleviation has been better achieved along with time in the case of urban residents. Among all comparisons in the case of urban groups, ranking orders for the 61st and 55th
Rounds are ambiguous. A number of intersections can be found when we check the FSD for the 61st and 55th Rounds as the first intersection is Rs 89.09 (Table 4 ) while the last intersection is Rs 104, 104.24 (Table 4) , which makes it difficult to identify the first order dominance relation. In the second and third order dominance, the critical value is too low to reach any ordinal ranking.
Test Results for Social Groups
For the 50th Round, the category of BCs contains only Backward Castes and Scheduled Tribes, whereas for the other three rounds, BCs additionally include Other Backward Castes. The results show that in the 50th and 61st Rounds, no full dominance existed in rural groups. However, for the 55th and 66th Rounds, the other classes' SSD and TSD were Backward classes in both rural and urban areas. This can be interpreted as the Backward classes being more vulnerable than other classes in terms of poverty.
Test Results for Female-Headed Households (FHHs) versus MHHs
Recalling the results in our OLS and quantile regressions, FHHs show a higher level of MPCE than MHHs. However, under the poverty dominance analysis, things become more complicated.
For the 50th Round, no full dominance relation is observed in rural areas and the critical value gives limited information for ranking these two sub-groups. On the other hand, for urban areas, MHHs' SSD and FHHs' TSD shows that MHHs are more resistant to poverty, regardless of the poverty line. Interestingly, the first point of intersection between the examined distributions with respect to the first order dominance is Rs 277.88 while the corresponding official poverty line is Rs 112.32 (Table 5 ). The results of the first order dominance suggest that FHHs dominate MHHs in terms of the first dominance up to Rs 277.88 of the MPCE. Although it is not a full dominance relation, this critical value is close to the actual poverty line. Thus, it seems more practical to adopt the results showing FHHs' FSD MHHs. Similarly, when considering the actual poverty line, the 61st Round reaches the same results.
For the 55th and 66th Rounds, although there is no full dominance relationship, if we consider the given critical value as the poverty line, FHHs dominate over MHHs in terms of the first-, second-, and third-order dominance.
Test Results for Household Types
Household types in rural and urban areas are defined differently. We first analyze poverty dominance relations in rural areas. The results show that self-employed in non-agriculture (SNA) FSD, SSD, and TSD agricultural labor in the 66th Round, whereas for the other rounds such relationships are not observed. The ranking of self-employed non-agricultural labor and self-employed agricultural (SA) labor changes over time. In the 55th Round, SNA dominate SA in terms of the third-order dominance, while in the 61st Round SA dominate SNA for the second-and third-order dominance. For the remaining two rounds, these two distribution curves cross each other leading to inconclusive results. Intersections can also be easily detected when we compare SNA with the others group for all four survey rounds. In contrast, SA shows a stronger power to resist poverty than the agricultural labor group as seen in Table 4 ; full dominance relations exist in all survey years. It is surprising to find that the others group does not show any full dominance relation with respect to the SNA and SA groups, even though the summary statistics in Table 6 shows that the mean and median of the group of 'others' are higher than 'other groups.' For urban residents, we start by examining the relationship between self-employed and other categories. The results in Table 4 suggest that regular wage labor has less incidence of poverty than self-employed people. However, this full dominance relation only occurs in the 66th Round. The results of a comparison between self-employed and casual labor suggest that the former group is better off than the latter with respect to poverty. The relationship between self-employed and the others group remains unclear due to intersections between the two cumulative distributions. Regular wage workers have a mean value of MPCE which is nearly twice as large as that for casual workers, showing no full dominance relation. Yet, regular wage workers' SSD and TSD casual workers up to the poverty line, are equal to the critical value. Results for the 50th, 55th, and 61st Rounds show regular wage workers' TSD and the group of others while such a full dominance relation is not detected in the 66th Round. Last, when comparing casual workers with the others group, the results are inconclusive, but mostly the latter group dominates the former when the poverty line is controlled.
The results of poverty dominance using different household characteristics provide a strong basis for a deeper understanding of the heterogeneous state and causes of poverty in India. They also provide insights into possible policy implications. In sum, the results indicate that the outcomes of poverty-alleviation efforts in India have differed, being more prominent in urban areas as compared to rural areas in the last two decades. In line with the intentions of this paper, the test results help identify the most vulnerable target groups at which poverty-alleviation strategies can be directed. Among other things, the results clearly indicate that Backward classes, rural agricultural labor, and casual or temporary labor in urban areas are more vulnerable to poverty. The government of India should take advantage of the growth-poverty relationship to further reduce poverty. Therefore, the right approach for the government is designing proper poverty reduction strategies to achieve better results at a lower cost. These strategies are expected to be capable of raising income levels of the vulnerable groups in an effective way. This is important for avoiding the irrelevance of national strategies pointed out by Krishna and Shariff (2011) in relation to rural poverty dynamics in India's states and regions.
Conclusions
This paper used the rich information from four rounds of the National Sample Survey Organization's surveys of household expenditure in rural and urban India, with a time range from 1993 to 2010. It contrasted the consumption expenditure and demographic characteristics contained in the unit records of 100,000 to 120,000 households per year to analyze expenditure determinants and poverty status in rural and urban India, respectively.
This study first applied the OLS and conditional quantile regression to specify and estimate the effects of the determinants of per capita household expenditure. The data fit the Mincerian earning function well at the mean of the expenditure distribution. Quantile regressions provided a 'snap-shot' of different points of a conditional distribution and thus were a parsimonious way of describing the whole distribution. We found that age's inverse U-shape's influence on consumption expenditure decreased as we moved up to the right side of the whole distribution. We also found that surprisingly in India single people have higher per capita expenditure levels than married and divorced/widowed people. Unlike age's effects, marital effects increased with consumption expenditures.
As for social groups, 'Other classes' were significantly better off than the Backward classes such as the Backward Castes, Scheduled Tribes and Other Backward Castes. When considering the whole distribution, the differences appear to be the largest at the right side of the distribution. We also found that female-headed households had higher expenditure levels than male-headed households. Rural agricultural labor and urban casual workers had the lowest levels of consumption. The coefficients for rural household types had a smaller variation as compared to urban ones along with the distribution. As for educational returns, we found that although returns to schooling were positive in all the quantiles, education was relatively more valued by households with higher levels of consumption.
The results of poverty dominance indicate that poverty alleviation has been more prominent in urban than in rural areas in the last 20 years. When it comes to identifying the target groups for directing poverty-alleviation strategies, we found that Backward classes, agricultural labor in rural areas, and casual labor in urban areas were more vulnerable than their counterparts elsewhere. To further reduce poverty in the coming years, the best approach for the government may be designing strategies that are capable of raising income levels of the 'inferior groups' in an effective way. Acknowledgments: The authors wish to thank the Editor of the journal and five anonymous referees for their very constructive comments and suggestions on an earlier version of the manuscript.
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